A study was conducted to determine the influence of parent material on the contents and distribution of boron and zinc in soils of Bauchi State, Nigeria. Fourty nine, 30, and 20 top 0-30cm soil samples developed from basement complex rock, Kerri-Kerri Formation and Chad Formation, respectively, were collected and analysed using standard laboratory procedures. Results obtained indicate that parent material influenced Zn but not B contents in the soils. Generally, both B and Zn varied widely (CV>30%) between locations in the State, irrespective of the parent material. Organic carbon significantly (P<0.01) and negatively correlated with Zn in soils from BCR (r = -0.410) and CF (r = -0.563) and positively with B in soils developed from KKF (r = 0.471) and CF (r = 0.345). With means of 0.41 and 1.46 mgkg -1 for B and Zn respectively, their contents are considered adequate for crop growth. Crops grown on soils in some localized areas identified with values below the critical limits for these micronutrients may, however, benefit from their application.
INTRODUCTION
The importance of micronutrients in general and boron and zinc in particular, in plant nutrition cannot be overemphasized. This is so especially against the background that many Nigerian soils are very acidic and may, therefore, contain low to excessive or even toxic amounts of these available micronutrients, which could hamper crop production (Amalu, et al., 2001) . Boron deficiencies have been reported to be most particularly prevalent in sandy and highly leached acid soils low in organic matter (Abdu, et al., 2006) and in soils derived from igneous origin (Burridge and Ahn, 1970) . Conversely, most soils derived from marine sediments are reported (Bowen and Kratky, 1983) to be rich in boron. Zinc, on the other hand, has been shown to be deficient in some soils in Bauchi State (Mustapha and Singh, 2003) . The human population in Nigeria and indeed in Bauchi State is on a rapid increase. This translates to greater need for the efficient utilization of the land to produce crops to feed the ever-increasing human and animal populations. To achieve this goal, there is a pressing need for the evaluation of the soil nutrient status, more especially, the micronutrients. The need for this evaluation is further necessitated by the realization that soils in Bauchi State are principally formed on parent materials that are known to play significant roles in the determination of the contents and distribution of many nutrient elements (Mustapha, et al., 2002) . It was against this backdrop that a study was conducted to evaluate the content and distribution of B and Zn in soils as influenced by the three parent materials found in Bauchi State, Nigeria, namely: basement complex rocks, Kerri-Kerri and Chad formations.
MATERIALS AND METHODS
The study was conducted in Bauchi State ( , and 20 top 0-30cm representative soil samples were respectively collected from the BCR, KKF and CF, making a total of 99 samples. Each soil sample was separately dried in air, ground using porcelain pestle and mortar, and passed through a 2-mm sieve. The sieved soil samples were used for all laboratory analyses. Particle-size analysis was performed by the Bouyoucos hydrometer method, soil pH was measured in 1:1 soil/water suspension, while organic carbon was determined by the Walkley-Black method. Available B and Zn were respectively extracted from the soils by the hot water extraction and 0.1 MHCl methods. The procedures followed were as described by Page, et al. (1982) . Data obtained were subjected to simple descriptive statistics (including means and coefficient of variation), analysis of variance (ANOVA) and correlation analysis (Harry and Steven, 1995) . Means that were statistically significant were separated using the Least Significant Difference (L.S.D.). Table 1 shows the particle-size distribution, pH and organic carbon contents in soils developed from the three parent materials, namely: BCR, KKF and CF in Bauchi State, Nigeria. The sand and silt contents in soils from the three parent materials did not significantly (P=0.05) vary. In soils developed from BCR and KKF, however, sand fraction was somewhat uniformly distributed (CV<15%) as opposed to the wide variability (CV=30.9%) observed in soils from the CF. The clay content varied significantly (P=0.05) following the pattern: CF>BCR>KKF. With CV>15% in each case for all the soils considered, its distribution could be said to be wide. The overall mean pH (in water) was 6.0 with a CV<10%. Organic carbon content significantly (P=0.001) varied in the soils from the three parent materials considered in this study. The soils of CF origin had statistically highest organic carbon (matter) (mean = 9.4 gk/g) than those from BCR (mean = 5.3 g/kg) and KKF (mean = 6.0 g/kg), which were at par. The distribution of organic carbon was more or less uniform (CV<10%) in soils developed from KKF but varied widely (CV>30%) in soils from BCR and CF. Table 2 shows the distribution of Zn and B in soils developed from the three parent materials studied. The results indicate that parent material significantly (P=0.05) influenced the distribution of Zn; with soils developed from KKF having significantly highest amounts. It is noteworthy, however, that with CV (in %) of 34.5, 61.0 and 46.3, respectively for BCR, KKF and CF, Zn contents varied widely in the soils in each parent material and generally in the State (CV = 61.0%). The type of parent material did not significantly (P=0.05) influence the distribution of B in the soils studied (Table 2) . Though it varied within wide limits (CV = 41.1%; range = 0.13-0.80 mgk/g), B contents were within the optimum 0.1-0.5ppm level reported by Amalu et al. (2001) for optimum crop growth.
RESULTS

Particle-size distribution, pH and organic carbon status
Zn and B status
Correlations
Correlations among some of the soil physico-chemical properties and between them and Zn and B contents are presented in Table 3 . Organic carbon significantly (P<0.01) and negatively correlated with Zn in soils developed from BCR (r = -0.410) and CF (r = -0.563). 
